of predominant signal components for particular time periods; and the corresponding phase angles, which 111 can be used to assess the speed of wave propagation for a particular period.
112
The annual signal dominated in state level case series (individual power spectra for each state can be 113 found in S3-S5 Figs), and to explore it further we extracted phase angles for the annual component. The 114 next step was to obtain pairwise phase angle differences between states that indicate for each point in 115 time whether a state is ahead or behind another one in terms of recurrent annual waves. Consequently, 116 for each state we obtained the average phase difference from the other 26 states. The mean value of this 117 phase difference over time was used to produce a map of annual phase lags between states. Phase 118 differences were interpreted as time units as for the regular annual signal phase angle changes from -π to 119 +π in 1 year, which makes the phase lag of 1 radian equivalent to approximately 2 months. Hence, the 120 map of annual phase lags represents the average ordering of states in terms of dengue wave arrival times.
121
Epidemic synchrony and annual phase coherence 122 We considered correlations between regional time series by computing the Pearson correlation 123 coefficient of raw case series (epidemic synchrony) and annual phase angles (annual phase coherence) for 124 each pair of regions. Then, these measures were summarised by the nonparametric spline covariance 125 function (implemented in ncf R package [30] ) to assess how they depend on the distance. Normally, they 
148
The exponents α, β and γ were estimated using a linear regression of the log-transformed form of the 149 original equation:
We excluded data on region pairs for which we had negative correlations to allow for log-transformation. 
216
We also looked at epidemic synchrony and annual phase coherence at other spatial levels (S4 and S5 Figs, 217 respectively) and found that both synchrony and coherence lengths tend to decrease for smaller spatial 218 resolutions and stabilise at 1,240 km and 1,500 km.
219
Determinants of dengue epidemic synchrony and annual phase coherence 220 We built a suite of models investigating potential determinants of dengue epidemic synchrony (Table 1) . We explored performance of the statistical models for other spatial levels (see Fig 4) and found that 236 overall model 8 (gravity model combined with precipitation) was the best in terms of variance explained.
237
The classical gravity model (compared to climate factors) explained the majority of variance in epidemic 238 synchrony across most of spatial scales (Fig 4A) . However, at smaller scales, precipitation contributed the 239 most for coherent timing of annual epidemics (Fig 4B) . 
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